J Epidemiol 2014;24(5):347-352 
doi:10.2188/jea.JE20140045 



Review Article 

I Life Course Approach in Social Epidemiology: 
An Overview, Application and Future Implications 
Noriko Cable 
Research Department of Epidemiology and Public Health University College London, London UK 
Received March 3, 2014; accepted June 4, 2014; released online July 12, 2014 

Copyright © 2014 Noriko Cable. This is an open access article distributed under the terms of Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. 

ABSTRACT 

The application of the life course approach to social epidemiology has helped epidemiologists theoretically examine 
social gradients in population health. Longitudinal data with rich contextual infomiation collected repeatedly and 
advanced statistical approaches have made this challenging task easier This review paper provides an overview of 
the life course approach in epidemiology, its research application, and future challenges. In summary, a systematic 
approach to methods, including theoretically guided measurement of socioeconomic position, would assist 
researchers in gathering evidence for reducing social gradients in health, and collaboration across individual 
disciplines will make this task achievable. 
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INTRODUCTION 

Social epidemiologists are applying the life course approach 
in an effort to understand the longitudinal effects of 
socioeconomic adversities to which people are exposed at 
various developmental stages — especially in early years — on 
health. The life course approach, which involves studying 
life histories and trajectories, is not new to other disciplines.' 
This approach has been receiving growing interest from 
researchers, owing to the availability of longitudinal and 
complex datasets and advances in statistical techniques. 
Application of this approach in social epidemiology has 
contributed to growing intellectual debates on the mechanisms 
of health inequalities over life time, which involves rich social 
contextual factors at both macro and micro levels. 

It has long been a tradition in social epidemiology to 
examine health inequalities in relation to material, behavioural, 
and psychosocial pathways.^'^ Linking these pathways 
together, researchers have been attempting to identify 
biological plausibility of social gradients in health.^ As 
emphasised in the biological programming hypotheses, the 
effects of early life, beginning in utero, on health in later life 
are unarguably evident.'* This understanding of the significance 
of early life seems to have prompted the emergence of life 
course epidemiology, which broadly shares the aim of social 
epidemiology: to understand health inequalities through the 
three fundamental causal pathways (material, behavioural, 



and psychosocial). Life course epidemiology, however, places 
additional emphasis on time elements,^ including timing and 
a continuous sense of time (ie life-time). The purpose of this 
review is to illustrate the concepts and research application 
of life course epidemiology and to discuss the challenges that 
life course epidemiologists are facing and possible future 
directions for life course research. 

COMMON LIFE COURSE MODELS 

Originally, two main conceptual models were identified to 
illustrate longitudinal associations between exposures to risk 
and health outcomes: the critical period model and the 
accumulation of risk model. Guided by Barker's biological 
programming hypothesis, the emphasis of the critical period 
model is on the critical timing of exposure to risk factors that 
are likely to cause irreversible effects on health outcomes. 
Exposure to risk factors may occur in later life, but it is also 
possible to have modifying factors following the first exposure 
to risk factors. 

The accumulation of risk model focuses instead on the 
patterns of exposures to multiple risk factors, which may be 
either independent or correlated (ie clustering or triggering). 
This model has been fiirther divided into four models: (1) 
independent, (2) clustering, (3) chain of risk, and (4) trigger 
effect or stepping stone. ^ Detailed descriptions of each type 
of risk accumulation model are reported elsewhere.^"** Social 
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mobility, defined as movements of social position fi-om family 
of origin to adulthood (inter-generational) or within adulthood 
(intra-generational),^ can be incorporated into the risk 
accumulation model; specifically, the chain of risk model 
uses social mobility if individuals are repeatedly exposed to 
the same socially advantaged or disadvantaged position? This 
type of modeling is a crude way of estimating the effect of 
changes in social position on health throughout the course 
of an individual's life, disregarding the patterns of such 
movement. 

In regard to social mobility, the patterns of mobility (either 
upward, downward, or stable) were found to be equally 
significant in relation to health in later life, as well as timing 
or accumulation of exposure to social position.' It has often 
been noted that the health of individuals who moved to an 
advantaged social position from a disadvantaged one (upward) 
appeared to be better compared to that of those who remained 
in the disadvantaged position.'" However, the health of these 
upwardly mobile individuals is likely to be worse than the 
health of those who remained in an advantaged position. 
Existing studies have attempted to reveal the complex 
mechanism of health inequalities across the hfe course 
through traditional social epidemiological pathways, with 
findings discussed in the next section. The social contextual 
factors associated with social mobility are worth further 
exploring theoretically and empirically. 

APPLICATION OF THE LIFE COURSE 
APPROACH TO QUANTITATIVE 
EPIDEMIOLOGICAL STUDIES 

Many of the epidemiological studies that have examined social 
inequalities in population health have aimed to identify the 
role of the material, behavioural, and psychosocial pathways 
in relation to socially pattemed health. Ploubidis et al fit all 
three pathways into their model to show the role of each in 
relation to the association between socioeconomic position 
and health and well-being of older adults in England. ' ' 

As stated in the introduction, the life course approach in 
social epidemiology incorporates those three causal pathways, 
which feed into social gradients in health, with particular 
attention focused on exposure in early years. Studies taking 
the life course approach use exposure in early childhood and 
examine the association between such exposure and outcomes 
at later life stages, taking care to account for mediators or 
moderators to ascertain longitudinal associations between 
social disadvantages and health across the life course. Using 
information obtained from British residents bom in 1958 or 
1970, Schoon, Bartley, and Sacker'^ applied a path model to 
examine how a father's occupation — an indicator of individual 
social position — in a child's early years related to that child's 
psychological health and social position in adulthood via 
psychosocial and material factors, which were repeatedly 
collected during childhood. Their findings showed direct paths 



from material risk factors in earlier childhood to psychosocial 
risk factors in later childhood, which in tum contributed 
to the level of social prestige and psychological health in 
adulthood. They also found that multiple exposures to the 
same risk factor were detrimental to these adult outcomes. 

One way to test the critical/sensitive period and 
accumulation effect models is to rely on decomposition of 
correlational associations between exposures, mediators, and 
outcomes. As an example, Ploubidis et al'-' examined the 
paths between recalled socioeconomic position and health 
during childhood and socioeconomic position and physical 
health in older age among independently living older adults 
aged 50 or over in England. They theorized that the critical 
period effect of childhood socioeconomic position on later life 
health outcomes could be identified based on the presence of 
a direct effect of this factor on the health outcome. An effect 
of chains of risk on later life health outcomes was tested by 
assessing the statistical significance of the indirect paths 
from childhood socioeconomic position to later life outcomes 
via the pathway from later life socioeconomic position. 
Independent accumulation effects from the exposure to 
socioeconomic position in early and later life were indicated 
by significance in the sum of direct effects from these factors 
on later life health outcomes. On stratification by gender and 
age groups, Ploubidis et al found that the critical role of 
childhood socioeconomic position was apparent in the group 
over 75 years of age. 

Early socioeconomic status had a different effect on 
mortality in the study by Murray et al.'"' They simulta- 
neously fitted the critical period, accumulation, and social 
mobility models to examine the associations between life 
course socioeconomic position and various cardiovascular risk 
factors using the data from participants bom in Great Britain 
in 1946. In their findings, the accumulation model predicted 
the association between socioeconomic position across the 
life course and cardiovascular risks in later life in women, 
whereas in men the outcomes were better predicted by early 
socioeconomic position. Mishra et al'^ also detected gender- 
specific pattems predicting mortality in these models, 
although their findings were not consistent with the study 
by Murray et al.'^ 

Kuh and Ben-Shlomo^ predicted that life course models to 
explain social determinants of health would include multiple 
contexts such as individual, family (ie cross-generational), 
environmental, and society-level factors as well as the social- 
biological pathway (ie embodiment). This view of the 
interaction of macro-level factors across generations has also 
been adopted by others.^'^'^ 

FUTURE CHALLENGES 

Advantages and shortcomings of longitudinal data 

Quantitative epidemiological studies, showing complex 
pattems of associations between socioeconomic position and 
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health across the life course, depend on large longitudinal 
studies repeatedly collecting information since the birth of 
the participants (ie birth cohort studies). In Great Britain, 
established birth cohort study data, collected from residents in 
1946,'* 1958,'^ 1970,'^ and 2000/1'' are available for use. 
Some information, especially on socioeconomic status and 
health, has been collected repeatedly.'^'' 

Having information collected from different birth cohorts 
is an advantage when assessing a period effect on outcomes. 
For example, Lacey et al^" tested the presence of 'reduced 
effect' on adult psychological health due to parental divorce 
occurring during childhood among British birth cohort study 
participants bom in 1958 and 1970. It was possible to test 
their hypothesis, given the fact that parental separation was 
more common in 1970 than in 1958. These birth cohort 
studies are also useftil in validating the effect of exposures on 
outcomes, such as the effect of breastfeeding on psychological 
health^' and social mobility.^'^ 

The availability of rich contextual data collected at various 
life stages is an advantage of a birth cohort study; however, 
missing information due to attrition is a major disadvantage in 
using such data. In the Millennium Cohort Study, data from 
close to 19 000 children were collected at baseline,^^ and new 
eligible contacts were added to the existing cases; however, 
about 3000 cases were lost at the second wave, mostly due to 
refiisal. One way to fill in the missing information is to use 
information from other data sources such as administrative 
data.^^ Most of the parents of cohort children in the 
Millennium Cohort Study gave their consent for the data 
from birth registrations and maternity hospital records to be 
used; however, around 2200 fewer consents were obtained to 
link the data with the matemity hospital records than to link 
with birth registration (around 16 000). 

Hockley et al^"^ reported that using these linked 
administrative data allowed them to complete the necessary 
information. Moreover, these data allowed researchers to 
validate information provided by mothers of the cohort 
children. ^'''^^ For example, matemal recall on child's birth 
weight was highly accurate (92% overall), though mothers 
from socioeconomically disadvantaged or ethnic minority 
groups were more likely to recall it inaccurately than 
those who were socially advantaged.^^ In addition, earlier 
information, such as demographic information during 
childhood, can be systematically and rettospectively 
collected, which is referred to as the 'life grid' method.^^ 
One may speculate potentially poor quality of recalled 
information on account of potential bias; however, this 'life 
grid' method ensures accuracy of recalled information by 
using a systematically reconstructed time line specific to the 
individual participants, providing a time reference to the 
information of interest. Accuracy of 80% to 90% in childhood 
information, such as father's occupation and address, and 
100% accuracy in house facilities, were reported when 
information recalled through the life grid method, collected 



from a group of older adults, was examined against the 
information collected 50 years previously. 

Missing information can be ignored if researchers decide 
to use available cases only. However this approach is likely 
to yield bias unless the distribution of missing cases is 
completely at random.^^ Weights to account for missing data 
can be applied to adjust estimates, as can the application of the 
fijU information maximum likelihood method. Multiple 
imputation by chained equations is also extremely robust at 
coping with various types of variables and complex datasets. 
However, it is recommended that distribution of the data, 
along with missingness patterns, be taken into accoimt in the 
missing data assumptions. It is best to include all related 
variables in the imputation model; however, variables with a 
high rate of non-response can be removed from the analyses to 
ascertain efficiency. 

Determining causality 

As shown in a study by Sacker et al examining the effect of 
breastfeeding on social mobility,^^ assigning propensity scores 
is usefiil in ascertaining unbiased effects of exposures on 
outcomes.^' This requkes the inclusion of all possible 
confounders in the model for calculation; however, it is 
impossible to measure all of the possible confounders. Using 
an instrumental variable, which directly relates to exposures 
only and is not correlated with confounders, can remedy this 
problem. Mendelian randomization can be applied to this 
context, since a candidate gene only relates to a certain 
phenotype and does not relate to confounders.^" However, this 
approach is quite new, and finding a suitable instrumental 
variable remains a considerable challenge. 

Measurement errors must be reduced to accurately estimate 
the effect of exposures on outcomes.^' Using poorly measured 
variables with information collected at sequential time points 
(eg time 1, time 2, and time 3) is likely to yield a poor model 
fit. In the case of structural equation modeling, including error 
terms in the model would improve the model fit. 

Similarly, the measure of socioeconomic position cannot be 
treated lightly, especially when health inequalities are assessed 
over the life course. Bartley^ placed social class, status, and 
material assets, such as income, housing tenure, car, or 
household amenities, under the umbrella of socioeconomic 
position. As a reflection of social structure, social class, which 
is used interchangeably with occupational position, is viewed 
as sharing large properties with employment conditions and 
relations, creating a distinct boundary between occupations. 
The latest occupational position schema — ^the National 
Statistics Socio-Economic Classification (NS-SEC) — 
classifies each occupation into one of seven categories 
according to timing of remuneration, the presence of pay 
increments, the possibility of exercising autonomy at work 
(ie working hours, task design, planning work), and 
opportunities for promotion.^ Being a theoretically derived 
measure, NS-SEC can address disproportionate poor health 
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in a given occupation with respect to emplojmient relations 
and conditions. 

In contrast, Bartley views social status as a reflection 
of prestige.^ Distinct from social position, social status 
associated with prestige creates a hierarchal order among 
people. Income and education can be treated as such measures 
within this context; however, Bartley discouraged the 
common practice of combining these two measures into 
one. She emphasized that this practice does not allow 
researchers to disentangle the mechanisms of health 
inequalities, giving an example of two people with different 
income and health outcomes despite having the same 
educational background. Since income and education are 
thought to act as resources as well as sources of prestige,^' 
each measure indicating social position or status is likely to 
tap into other related factors. 

Given this level of complexity, it is advisable to disentangle 
the social context of each socioeconomic measure to properly 
model the association between socioeconomic position and 
health across the life course. Even the elTect of education on 
health may not bear the same magnitude across countries. 
Why is health in some individuals poorer than others', despite 
similar income, occupation, or education? Researchers need to 
use socioeconomic measures that are carefully modeled and 
designed to indicate social gradients in health accurately. 

At the same time, the process leading to development of 
diseases in later life after exposure to socially determined risk 
factors is thought to progress via interconnected pathways of 
material, psychosocial, and behavioural factors.^^ Even so, the 
roles of these pathways may differ according to pre-existing 
health, as the protective effect of acquired education in 
relation to gestational weight gain is conditional, depending 
on the state of obesity prior to pregnancy.^'' AUostatic load, 
estimated by the collection of multiple biomarkers, has 
been shown to have an association with socioeconomic 
position.^^"^^ However, this association was found to be 
modified by biological events, such as pregnancy.^' The 
challenge of untangling complex mechanisms of social 
gradients in health across the life course is still ongoing 
and will only be resolved by collaborative efforts across 
disciplines. 

Managing longitudinal studies using the life course 
approach 

There is no doubt that longitudinal data collected from 
an earlier age, rich in contextual information, can offer 
valuable information for understanding health inequalities 
across the life course. However, as stated previously, any 
longitudinal study is likely to suffer from loss of participants, 
and so great attention is required in communicating with 
participants. 

Participants from a birth cohort study who stayed in the 
study were interviewed in a qualitative survey.'"' They 
identified fulfilment and understanding the importance of 



the cohort study as the main reasons for their continuing 
participation. They appeared to have understood that their 
participation in the study was invaluable. For some 
participants, the study became 'a part of their life.' On the 
other hand, participation in this cohort study was affected by 
loss of contact due to irequent moves by the participants. 
Additionally, study participation was negatively affected by 
the types of the questions (ie those asking for personal 
information) and the mode of data collection (ie telephone 
interview). It is important to reflect feedback from the study 
participants onto future research designs to ensure continuous 
cooperation from participants. 

British birth cohort data in the public domain (ie open 
access) are accompanied by detailed documentation. These 
documents can aid researchers in navigating through the 
datasets and selecting appropriate study variables as well as 
in interpreting findings. It is logical that open access data 
accompanied by detailed documents are likely to prompt 
researchers to use such data, generating substantial research 
output and increasing visibility of the studies. Three British 
birth cohort studies, which are publically available for 
academic use, are continuously funded by various research 
councils. Such financial support may owe something to 
high visibility achieved through a large volume of research 
outputs. 

CONCLUSIONS 

The application of the life course approach to social 
epidemiology has advanced the systematic conceptualization 
of social inequalities in population health. Longitudinal data 
with rich contextual information collected repeatedly and 
an advanced statistical approach have been vital in helping 
obtain research evidence. However, many methodological 
problems and unanswered questions remain to be addressed, 
the resolution of which will help researchers refine the 
theoretical framework of the life course approach. Altogether, 
researchers will be able to use longitudinal data collected 
using the life course approach to offer practical advice 
for reducing health inequalities experienced over the course 
of one's life. Collaboration among individual disciplines is 
needed now more than ever to achieve equality in population 
health. 

ONLINE ONLY MATERIAL 
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